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^ *g °l-8-$ 3K V ^ ^ o. ^ 7im 

3H^^l^Ei, ^ ^2w>o}oi^ ^oj-ofl 7j|oj;e<4 *1l4#^jL7l- <?}7>S|fe. 
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3l ol* o]-g-*V -f-JEL ^ ^{Differential charge 

pump and method, and Phase locked loop using this pump and method} 

[^^^ -mi 

5Ll£r ^ ^S} ^H^l n 2 "^ M-Efiflfe- ^ojcf. 

£2^ £ ^ ^i^V ^-fr M-eKHtt s)S.£o]cf. 

£4tt £3<H] M-e}M1 ^ 2.;EL 2)JEL*J| 5)5.^1 ^s^olcf. 

SIS. ofl ^o.S, ^ <3 3 viOjMl -S-^r^^ # 

^ ^ijl* ^*Rr 31 °i« ^l-g-tv ^s. ^ # 
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f^u}, -f-H. ^eW a o v ^iW. ^Ji, *IH 

*1H ^7]^ -§-#*H #3 % V ^^}J1, 

<9> ^ ^} A]~g-^ ^71 ^Tfl^Tll S).^ ^ 

7> -B-^sqt^si ^oj^oll c^^ol ^7^ - olcf. 

:ll> ol^^ o]^-S_ -^71 ^T^H 

*1 A>-g-^ ^ 741 ^b^f . ^4, A>^-s>cxl 

¥71 ^7^1^Dl5l-£ ^§1- |£7f ^-i- ^^^-ofl cq^ ^^£1^ 
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<12> ZLefl^i, ^ o)-g-^. ^fl^ icol^s. # o]7l ^tV 

<is> Sl-B- ^sfl^ ^<H1S] ^4 M-Eftfl^ ^^.S, n]^ 

^116,385,265^2] JE4<>fl ^^cf. 

<is> siofl PM0SB^^^^#( 170a, 170b, 180a, 180b)4 NMOS 

B€*l^l:(172a, 172b, 178a, 178b) ^ 71MB3. ^ ^] JL-i-(PUMPUPN, PUMPUPP)^ cf-g- 
^IJl-l-CPUMPDNN, PUMPDNPH 9\7}^\JL, *Hl#3>0 Jl(FILTU) ^^^7>^ *\]2%m±3L 
(FILTD) ^^^H] a]3i]s.(200a, 200b)» 9X^. =L*H*[, ^ 41 

SlrCPUMPUPN, PUMPUPP)^ rf£ -<0 3l#(PUMPDNN, PUMPDNPH PMOSH^^i^l- 
(170a, 170b, 180a, 180b) 4 NM0SBqH*l^£l-I:(172a, 172b, 178a, 178b)^ 
*H ^S^tt ^^l-(200a, 200b)* ^}-§-§H ^7^ ^ &^Hr % °1 

<ie> ZLam, »1^#(200a, 200b)# ^>-g-*>^ ^33) i^>l^* *fl 

<17> M. «V^o^ -S-^^ ^^^1 ^ol^ ^ - ol-g- ^n>o>q^ S\S. ^o) 

^ ^ nj-^-a- *n^*Rrm 5Utf. 
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<18> M. rgvgo) 4= s.*} ^ # 7 1 -=-3-g- ^*>7l ^ ^* ifl# 

iH^Rr ^li=e1-o}tf| ; ^I2°g^^l^l- <a^*H ^}2#^^1^» I^Hr 
efl^^- 7>^1^ *113#^JL# MsRr ^|3=e)-olHl, #7l ^l^^^l^^ 

^ <g^€ ^.eflSl-i- 7>^1 ^llB^^]^Bi , #7] >HU«> 0 1 

<Hi TflolJESq- #7} ^1)2#^^1^7> ^7>5l^ .Z\]2x}^ $2. 

<^^€ = efl^-i- 7>^1 *H2H€*1^, *)12«>°H^ ^oj-cfl <£^Q 7\)o] esq. 
A o V 7l ^13#^^1^7> ^7>Sl^ 4l^.#7] ^Sj- ^= #^^l^<Hl = efl<?l 

"sT 7>^1 *)l3B31*liEi, ^ #7l ^l2«>ol<^^ ^oj-ofl ^H.^ ^"71 ^4#^^Jl 

7> <?]7>5l^ di^fif #71 *fl2*l~§- ^i*> E.^^ 7>^1 alUSiffl 

<20> #7] S.^^- ^#*>7l ^tb ^Sl ^ ^ y <^£r ^l^^^l^, ^2^ 

#71 aUSJ^M ^3 *l3L, #71 ^l2 o g^#SSl #Jl» ^ og^ 

^lt^^ll, *H2#^#J>, #71 *lll#3#;M- efl^^l ^13#^#Ji; ^ 

#71 ^12#^^2151- ^tb eUt^l *fl4#^#JL-I- zj-zj- iH^Hr 1 ^lim^l, £ ^|l«>6l«H 

^ #«g-°i #7i m^nnzLS) eii^* #7i xi2bh<h^ sism #71 

^I3#^#^sl ^oj- efl^-g- *U*l-§- ^i^V #3#Jl# IH^jl, #71 *fli 
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bMo^ ^oj-o] # 7 1 *ll2#3#-M *1H*>^I, #7] x\]2v}o]o]+ #<#o] 

#7l »14#^^1^^1 efl*t^r ^H^H ^5. #^^1^1- It^Rr Xl2 

Hb 71$ #^#Jls}- #&)^Jls1 <H# ^# XU^^Jl, *U2 o a^JL, #71 

^1*3 nV3L2) £ #71 ^12^^^15131 *!Ju« ^*Rr fl-S" 3# 

*r^, A o V 7l ^l^^jL, #7l *fl2<a^*!JL, #7l ^U^^^lSSl Ajjr, ^ #7l 

= #^4]JLl- *>fl*Hr 4 2., 4 v 7l ^5. #71 XI 2 

^ — #3#Jl<>11 ^^1- ^jj^fe. ijLH ^E^, £ #71 *fll*}-§- ^ 

*V f^^l^ #71 ^12^ Jg = #^#Jl» <33°..§. €rH -8-71 #^^lS2l 

*lH*Rr XH ^7lS ^«ltV ifl# ^7l Jf^-flO^, #71 ^ ^i*> 

#7i xu<a^#j:# -sj^^h *u#^jl«- ^*Hr xn^oitfl, #7i *n2«a 

^S-eWtH, ^U^^Ul^I #Jl# oga^H ^. 7 ) ^12#^#5S1- ^^tb 

31 H -8: 7^1 ^ Xl4#^^lS» iH^Rr ^|4H.efo|Hl, afll«Ho^ ^oj-ofl o*%Q 
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i7} ^l7>£)fe ^L^sf *||2*l-g- #^]:M c eflo]^- 7 }*1 ^l2B^^i 

3, /^H^ ^HB^ ^-71 *fl3#3^]JL7}- <?l7]-£l^ aV 7 | *j| X 

igS. f^^lli H31<?1^- 7>^1 *fl3m^*l^£i, ^ #7l ^|2»H«HiJi 

^oj-ofl o^s} TllolH^- ^-71 ^4#^^S7l- ^]7>S]^ #7} 42*>* 

#7l ^ll^^^ls^l ^ #7] ^12^^^1J:^ a]:^^ ^1^* ^Sfe 

3# #31, ^"71 ^fll^^, ^7l ^}2°^^SL, <#7] ^l^^S} «>^^ # 

71 ^I2^^^1s^ ^IJil- ^4 <y^M, ^Ut^S, ^2#^Jl, ^"71 7f|i# 

^JL^ f-#tb 31^ *ll3#^JL, ^ #7] ^12#^^151^- -^-f^ 31^ *fl4#^ 

71 *fl2W>°Hi ^<y-o] # 7 | ^13#^^1^^ Z\]o]-5}c<\ m*}^ # 

^Jl-I- 1^3*1-^, #7] *HiwH<H^ ^oj-oi # 7 1 ^I2#^^ls£q a-l)^ 

*\}°]f>\3L, %7\ 7)12^1-01^^ ^<$o] ^y] ^.g^AlJro} ^ z^^r ^HS}<4 7\]2*}^ 

^*Rr t&A,. ^7] *fli*l~g- ^B # 
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<23> o^}, ^JjL^V ^JLS £ ^— ^ OH- oj-§- 

3# ^-7) ^ ^-8- ;y-x}. 

<24> £2^ ^} M-E}^^ , H^M 

t^-l-CDl ~ D4), PM0SH^^1^#(P1, P2), * NM0SH^^^B]1-(N1, N2)5. t^^M & 
1. . ' 

<26> =efola]-i-(Dl ~ D4) AA£r 4^ ^ls(DN), ^IJl(UP), °J ^IJl(UPB), 

a}-^ cf£ ^ls:(DNB)l- PMOSB^^liB^(pi)O) 
seH*H(I>l>^. ^^^i, 7flo]H^ ^llw>ol^i ^(VBIASP)^} 91^5] Jl, 

^eflo]^. ^i^-g. ^\ ^s. #^^15KFILTD)^1 <S££H' $X^. $)3^$\*)^k]°) NM0SH 
^^}>ieKN1)^ ^efl9i^r ^L^V ^gH. #^^l3i(FILTD)<Hl JL, 7lHHfe A]2 

*\°}°\^ ^^(VBIASN)ofl ±.±.^ ^3=e1-oltf|( D 3)o| ^Aijroil <g^5]c>| oi 

t\. 42H^^l^Ejo] PM0SH^fl^l^E|(P2)^ ^l2=e|-olul(D2)^ #^^1JL<^1 <£^. 

S\3L, 7\]o}^ ^1^}°}^^ #^(VBIASPH ^^JI, = ^l°J^r ^2*1"^ # 
^41Jl(FILTUH] °i4. ^l4B^^l^&|oi NM0SH^^1^(N2)^ ^efl<y^ A]2*\ 

#^JL(FILTUH1 ^slJl, TllolH^ ^1 2 h>o1^^ ^^(VBIASN)^ ^ 
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<28> uWoj-t ^<a-#(VBIASP, VBIASNH ^7l-£]ji, "SH-eflt^ ^l3L(UP)<4 

€ 4£ ^lJl(DNB)^ ,, *M ,, i!fl1!Ht3-. 
<29> >H4S.^olHl^-(Dl, D4) "S-f'^Hfi^l tf£ Ai^(DN)5f "*H"EH»f^ 

l-.^W. ^Bl^l, ^)2, *fl3JE.e1-oltf|#(D2 ( D3) z^^r "*H"3]*i^ <^ ^(UP)^ " 

<30> ZL&|^ , PM0SB^1^e1.(P1)7> iL = s]JL NM0SH^^1^BKN1)7> £r£H *fll*V^ # 

^= #^JUFILTDH1 ^*>7> NM0SB€*1^1(N1)» ^^^K 

JL, PM0SH^^1^(P2)7> £r$\JL MI0SS€*1^(N2)7> .slH^M PMOSH^^l^^ (P2)# 
^12^ 3g= #^4l3L(FILTU)3. ^*>1- 

<3i> . ^ofl, t^H^ ^^J-*(VBIASP, VBIASNH Sl7}£|jl, "3.-f"31 fS^l ^ ^Jl(UP) 
4 "*}°l"3l^£l ^ ^lS(DN)7> °l7}sqfe ^-f°H, «a ^l^(UPB)^ "*>ol»^^ol 

.a, q-c: 4lJL(DNB)^r "S-f"Ell^olcf. 

<32> *Hi, ^HHej-ol^s-coi, D4) AA^r "^H"^^ tf£ aIs(DN)^- "^"eilt^ 

# t^^-cf. n&lJi, ^2, >fl3=e^ol^s.(D2, D3) "S.-f-sfl't^ <£ ^JlCUP)^ " 

s>ol-.eflt2l *Y#Q ^ls(UPB)* <a^o.S. «H ^l^ efl^sl 4];£<4 31 
13 Aisl- ^tH}. 
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PM0SH^^l^Ei(P2)7> 2.2.£[5L NM0SB^^l^EKN2)7l- ^2*}* 
Ji(FILTUH NM0SH^fl^l^Ei(N2)l- -§-*M « 0 V ^€^. 

^, PMOSB^l^Ell-CPl, P2) z^S} ^^l^i^ ^ ^-S^ 2fl*M ^7}^ 

-H, NM0SH3H*liBl-&(Nl, N2) ±-^3- ^l^ ^ 31 ^7^5]^, 

PM0SB^^l^Ei(P2)sq- NM0SB^l^Ei(Nl)7} *i^o] s)o] ^ 
wV^l, PMOSH^^l^E^CPi, P2) zJ-z}-o} #€31^ ^ ^l^ BflUM ^fsl 

-H, NMOSB^^l^Eil-CNl, N2) iiS #€31^ ^ ^1^ 31^1 tl7|-Sl^, 

PM0SH^^l^Ei(Pl)sf NM0SH^^l^El(N2)7> ^^-^o] s]o^ g^g. jr ^ 

«>^- l^^l ^ ^H^r t>}olo^ ^•y-l-CVBIASP, VBISAN)ol 

PMOSH^^l^Ell-CPi, P2)4 NM0SH^^1^eH;(N1, N2)^ 7l]°lH^ <?l7> ^-efl 
^ n ^4^ ^1JL(UP, DN)-4 tiV^sl ^ ^ ^ -tlsCUPB, DNB)7> 31 ^l*}^ B 
^^1^E^(P1, P2, Nl, N2)^ ii S ^i^^o]- EE^ ^^1^^ 31^1 <?]7>5l£S. ^ 

5^. nJ-eM, ^3 -§^*H1 H^^liEi-i-Cpi, P2, Nl, N2)^ z^o] jelh} 

*]h1*(D1, D2, D3, D4)^l 3!^. Ms}^ £M , 7l^ ^^^€^1 £)*fl * 

^MS^sao), ^ s.j= si^.^ 5i5.(i2), 7i§*ifj- ^5)^.(14), <ywiE^i-(ii 

~ 14), PMOSB^^l^Els-CPi, P2), * NM0SH^^1^E1#(N1, N2)S Sd^. 
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<37> 5=3*11*1, 512*11 =^ol^s-( D i ~ D4) AA4r - 14)5. 

^f;}JL, 91^^(11 - 14) -tlJUDNB), «>*i€ °j ^lJl(UPB), 

<3 ^ls(UP), ^ cf£ *1J:(DN)7> 9}7}B\o] ^s)o^ 
<38> c g|olB]-t(Dl - D4) °JtH ^(11 ~ 14)3. n^^l °-3*) 512*11 M- 

<39> £3*11 M-eM -§^-8: A^ 

<40> 7l§^<y- 5)^(10)^ 7l§^*j-(VREF)^- ^-^*>cf. ^-f- S.B. ^ = 21^.(12) 

^ 7l^^° = }-(VREF)4 ir-^l-CA, B)^ *i*J-* Hlm^ oj^^j. yj-ol^^ *I*HVBIASP)# 
.^r, ^ 5L= 3] = tfH s]s(12)^ 5^.-&(A, B)*J ^«a-ol 7l^^l<a-(VREF)iL4 
aflluM 0 ^ ^<y-(VBIASP)# fe^^Jl, i^^-l-CA, B)£l 7l^^*J-(VREF)^ 
^o.^ afllHH 0 !^ *}*KVBIASP)^§- ^#0.5.^1 *Hl u W°l^ >I*KVBIASP) 

-°r 71^^^- ^^s]^(14)^ 71^^^-!- NM0SH^^]^Bl(N3)^ 7l 

* = 7ll is} IL, v}o}o]+ ^<a-(VBIASN)# ^3^. 
<4i> »^>ol» e fl^*] ti>^^ A£ Ai^lCPNB)^ "S.4-"efl^*l tf£ ^Jl(DN) ^ "5-°-"5ll^ 

°^ <S ^IsCUPB)^ ,, *V 0 l"efl'i*J °j ^13l(UP)7> oi7>£l^, °JtHB]-i-(li ~ 14) A 

A^r %A&<& eflt^ 31^ 3*1*1*J- efl^sl Aisi, efl 

^ #^tb^. ^is^, PM0SBqa^l^BKPl)°4- NM0SH^^l^B^(N2)7l- 5i^£l Jl, 

PM0SH^^l^E-i(P2)P4 NM0SH^^1^BKN1)7> -gr^tf . o]ofl rtfe}-, PM0SB€*li£l (P2)l- 
-f-^H ^12^-g- *i*V ^= #^JUFILTU)3. ^}7\ ^#QA. ^JH, ^11^ *1*1- 
#^*1^(FILTD)*11 &*}7} NMOSH^I^bKND* ^\<^ ^^Ml QA. ^ 
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, ^(VBIASPH PM0SH€^1^^(P2)S1 TflolHS. °]7>£]:el ^tt -$^°\]*\ 

■ iiS. ^^^l ^7^^ PM0SH^^l^Bi(P2)7> ^^-^o] s]o] $.f>} %E. % 

^Jl(FILTU)S ^% Jl^tH *>S, ^]2w>ol^i ^<y-(VBIASN)c>l NMOSH^^li^ (Nl) 
2) 7\\°]^S. 917}S\JL 9Xt± iiS ^l^^l < y7>£]^ NM0SB^^liEi(Nl)7> 

^-ft^T 5H *fll*l"§- #^Jl(FILTD)3.-^e1 ^^^<y-o.S. #ff-» JLiMl 

<42> aV^^l, "S.-f'eflt^l cf^- ^l3l(DNB)sf "^>^l»efl^s1 cf£ a]S:(DN) ^ "^1- 

o]»5ll^^ ^ ^lSL(UPB)^- "^-"5)1^ ^ ^lS(UP)7> tl7>Sli3, <?lHlE-l-i-(il - 

14) #^*l<a- «3 ^IJl, Aijr, ^^^og. e,]^ a ] ^ > ^ 

z]}^ Aj^s. f^^lt}. ae*^, PM0SB3M^eKpi)s}- NM0SB^^liBl(N2)7> 
slzi, PM0SHqfl^iBi(P2)fif NM0SH^fl^l^iEl(Nl)7l- ^.H^cf. <>H] raj-eh PM0SB3i*]^ 
eUPD* .^H #^JL(FILTD)5. ^^V7> ^£):n, . *fl2*>^ 

#^Ais(FILTU)^l €*>7l- NM0Sm^*]^B|(N2)# -f-*H ^ 

, ^llw>^H^ ^(VBIASPH PMOSH^^liE^(pi)^ 9l7}s\jL SX^ #3HH 

iiS *i^*l<y-°l ^sq^ PM0SB^^l^EKPl)7l- sM JftlxW # 

^Jl(FILTD)5. ^f>}JL, *fl2«Ho^ ^(VBIASNH NM0SB x^l ^ (N2)3] 

TflojE^ o]7}il JL ^"EfloflA^ ii S ^^]^o| o]7>£]^ NM0SH^1^BKN2)7]- ^ 

^o] s]^ *|12*}"§- #^Jl(FILTU)5.^-Ei 3*1 #^£5. #fr-# jL^Tfl ^tf'. 

<43> ^ ^ ^^tt ^^l-CVBIASP, VBIASN)^ 

^7^ -#3HH PM0SH€*1^!-(P1 ( P2)2)- NM0SB^1^B]#(N1, N2)s1 di^S. °}7> 
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3fe ^tHl PMOSBM^lrCPl, P2)4 NMOSH^^l^l-CNl, N2)°l 

£)<H afli ^ ^12^ ^B #^Jl(FILTD, FILTU)S iL5.7fl 

<44> a- #is} ^B^r PM0SB€*1^#(P1, P2)3f NMOSB^l^E^s- 

(Nl, N2)°l ^H^CDl, D2, D3, D4)^ ^^5. ^i*!' SZ<H , ?H . 

<45> S.3°\) M-E}-\a ^-f- 2.= 51)=.^ ^UHsJ s^SS*!, PMOSHqfl^l^i 

ei-&(P3, P4), NM0SB€^1^-1-(N4 - N7), S #fKl(IRl, IR2)a.S 5&i=h 
< 46 > £4^1 q-Bf^fl 33.2! ^^--i- 

<47> 7l^^«y-(VREF)^] -g-W<*| NM0SH$*l^Ell:(N5, N6H -^sH ^02)7}- . * 

S\5l, US} ^B #^^!Jl(FILTD)2f ^12^ #^Jl(FILTUH -§- 

NM0SH^^l^Eil-(N4, N7)°T 3HKil)* JLiLTil *Vcf. r- 

<48> n><^ PM0SH^fl^l^^l:(P3, P4)S] H7l ^ NM0SH^^1^#(N4 ~ N7)^ 3.7)7} ^ 

^^>7fl ^TflsM ojjl, ^11^ #^Jl(FILTD)2]- '^I2x>* 

JL(FILTU)^ ^ SllM 7l§ *}<y-(VREF)£) 2Hfl_!±t} £a>*l>fl 5]^ NMOSB^l 

^1-(N5, N6H NM0SH^^l^Ei#(N4, N7)°l c) £.30} .^^-(il)7> ^ 

(i2)ofl «]«fl>H Tl^lTfl £t}. o)ofl nf^, ^H 0 ^ #<#(VBIASPH ^Ml7fl ^nf. 

<49> aV^l, *fll*>^ ^5. #^S(FILTD)2f z\}2*}%- #^^lJl(FILTU) 

^ W ##0] 71$ #<y-(VREF)^ 2timcf.^W7fl S)^ NM0SH€^1^*(N4, 

N7H1 tijsiH NM0SH^^iB|#(N5, N6)^l ^ *HHi2)7> *HKilHl al^fl 

*l T^xlTl) £t}. olofl nfsf, »HH>o}<>|i *}<y-(VBIASP)°l yfraWXI €4. 
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<5o> £4°fl <4&^ ^-f- a.= 3x)c«fl s]^^ w>sf ^ ^-^.s. ^-fr ^=8*> 

^ afll*]-^ ^is> ^5. #^<0JL(FILTD) ^ ^l2^>-i- ^ #^^15l(FILTU)^ ^i^* 

#<$ 0 ) 7l§ ^(VREF)^ 2«fls}- -^^tb ^ < a-°l 3^ ^^tt ^U^H^ 
(VBIASP)^- 

<5i> £5^ ol-g-tt ^71 M-Ej-vfl^ 

fltf ^#71(20), ^ = (22), ^-H €3(24), ^ *fl<H 

(26)5. ^3<H 

<52> £.5^ u}e}hH l^tS 7]*g~* 4^-4 ^"4. 

<53> ^#71(20)^ 7l§ #^JL(CLK)2j- VC0_#^^1^(VC0_CLK)1- SJ^sH VC0_ 

#^^15:(VC0_CLK)^ 7]^ -t^JL(CLK)^ ^^cf i^e)^ "*M"3|iISl «y a] 

3L(UP) ^ 4£ ^lJi(DNB)£j- "S-f"efl^5] t}£ ai^(DN) ^ #31^ <g -tlJ: 

(UPB)« ^H^l-Jl, VC0_#3^Jl(VC0_CLK)^ 7]^ #^^lsi(CLK)^ 3#2±i} bh> 

^lJl(DNB) ^ «a <J3L(UP)* IHIth}. *W ^^(22)^ "SH^'S^ «a (UP) 
3? ^ ^]JL(DNB)i4 "S-f "Efl'tSl tf£ AlJi(DN) ^ «a ^l^(UPB)^ -§- 

^12^ ^ H. #^^lS(FILTU)S. ^*># #3ls>JL, ^llx>^- #^ 

^l^(FILTD)^ ^*>» ^|1*>* ^« #^^1J:(FILTD)^ *ll2*>^ #<5> % 

S. -fr^JUFILTU)^ *>7> ^}7\] ^4. ^s]-n, "^>o)»efl^^ cf£ Aijr(DN) gj 

aV^i^ ^ ^IJI(UPN)^ "^"eflifsl c^o. a]^( DNB ) ^ <3 AiJi(up)oil -§-^><^ 

A\*^8- ^H. #^3:(FILTD)5. ^«>« ^^i^j-Jl, *l]2*]~g- ^} #^413: 

(FILTU)S #*M- w o v 3lSH *U*1"^ ^ #^^1^1(FILTD)^ *1|2*1-* ^> # 
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3<0Jl(FILTU)2] %\7\ *M-*l7fl ^cf. « ^Bi(24)^ #3^1 

Jl(FILTD) ^ *fl2*l~^ ^H. #^Jl(FILTU)1- zl*H ^*># 

^^i}. z\]o] ^ 7 |(26)^ *fll*l"§- #^a]51(FILTD)^ # 

^1-^5. #^JL(FILTU)£1 *>7> tH^ItII S]^ VC0_#^JL(VC0_CLK)-i- v»}^.7)} ^ 

*3?>}JL, Tfll^ ^5. #^^1J1(FILTD)^ 7fl2^>* ^S. #^4l5l(FILTU)^ 3l 

<y- *}7> *M-*l7fl VC0_#^-tl^(VC0_CLK)» 2=^7)1 ^^tf. 

<54> ^ ^} ^5.9 °]-%-^ o]^ ^71 ^H^r ^ 

<55> ^>7HH^ -a. i^cq tl>^*V ^ 7l# ^o) 

#<3*Rr ^>7l^ S.^ 7 j 7 ||^ ^ i^o} AfAV <^<* o.^^ 

<56> n}^, ^ «J ^ ol-g-tb 3K V *7l -r-H. £ ^ 

£ «8 ^ -*1-SlM *! 0 ]*H ^3*Hir i^^l ^ol^7> #±.£\*\ ^ s§^o] ^ 

<57> £ *V ( £ i^o] ^ o}* ol-g-^V ^71 ^Htt 2]^ # 
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#7\ 7]}lV\°]e]£i ^©fl 7flolH^ ^7l ^l2#^^lS7l- ^7]-^^ di^s}- 

^]2WH°1^ 31 7flo]H^ ^71 ^I3#^^l317> 9j7>£lb ^^21- ^>7l >H1 

^ JlS <5>b *}-f- ^d^> ^H. 
2] 
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[3^8" 3] 

7) ^1H>H ^H^o]^ Sl^Sl 5j-g- ^ ^ ^= . 

4] 

*fll*<Ml sa°H, ^-7] ^ 

71^^°^ *|M8*Hr 7l§^«y- t^^S.; 

7l§^^-» ' A o V 7l ^l2W>ol^i ^oj-ofl #^°1 7l§*lff- ^SlS.; 

7l^^<a-^- #71 ^5. %miSL #7] ^2^ 

^# 7}*1tt ^15B^^1^E1# q ^-a^Hr 3# ^8-2.3. ^ ^ ^^1- ^S. 
[3^5] 
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#7l ^ll^^JL, #7l ^^^IJl, #7l ^ll^^^l^^ #JL, ^ #71 

5. #3#Jl1- ^sVc- ^H; 

#7l *Hi*l~§- ^h. #^#:H£l- # 7 ] *\]2*}%- f^<ili -§-^H 

#7l ^U^>-g- ^1^> #71 *]}2x}^ ^sr> ^5. #^#5:1- 

«H #71 #^#S^1 ^#^r *)H*Rr *H t^7|f ^HRV $1# ^71 ^-So)l 

#7.1 ^ 

#7l Xll^^^lsl- <tmis}^ X]l#^^^l- iH^Rr XU^.el-olwl; 
#71 Xl2^^^lJll- <^*H X]2#^#^l- iH^Hr Xl2=Bl-oltf|; 

#7i *\)2<$mi3L2] ^Jl!- <a^^ #7i xu#^^isfil- ^<y- efl»i 

# X]3#^^lSl- iH^Rr Xl3^H}olai; 

#71 XU^^Jl^ <^*H #71 ^2#^^l^fil- ^1 

x\)l*}°)o]^ TllolB^ #7l XU#^#^7]- ^7l-£l^ iiSl- afll:*}-§- 

^} #§l#JL°fl =eflo]# 7>^1 XUH^^l^E-1; 

#71 XllWl-olol^ ^cy-o]] o^s} THolBSf #7l X12#^^S7> <?]7>S1^ ±^ 
X12^ ^= #^#S^11 H^tl-fr 7>^1 Xl2^^^1^Bl; 
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^•71 *)]2ti}°H^ ^oj-ofl o^S} TflojH^ #7] ^14#^^S17> «?]7>S)fe # 
§m ^71 ^-5.. 

61 

^"71 ^l^'ill^ ^IJl, ^7l ^12^^^!^^ «g ^l3L°M,^7l afllojH XI 4 

c^o^i- H^o] JL^ 0. S ^ -^71 

7] 

A o V 7l *fll*IH ^4=^-o]tH^ <y^Eio] ^ o^V ^71 =Lix . 

[^T 1 * 8] 

*fl5%Ml 5U<>H, ^7) ^5L^r 

71^^^ M*Hr 71 ^^<y- ^^S.; 

7l§€^-« ^7l X12WH°1^ €M 7}^^ 

^■•71 7l^^U^ -^71 ^WS- ^ ^"71 X12^ ^l^v 
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^7] A}2*\°}°\^ E-effSl 3\ 3*1^*11 ^ 

^» 7}*l^r ^15H^^1^E^1- d). ^-«l*>fe ^tt 3# ^71 ^H. 

[^^J- 9] 

^ ^1^711; 31 . 

^SHr 42^}^ ^«i*Hr ?A^r ^jis *Hr ^ ^ tfU. 
10] 

^19*^1 sa°w, ^71 m^n^ 

7]^^^ ^-71 3gH #^-i}3> ^ ^-71 *fl2 ^ $5. #3^1 

7i$^^-» °l-g-^ ^"71 ^2ti>oH^ ^oj-^. 30. ^ 
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111 

#7l afll^S^jL, #7} ^)2 0 ^^11, #7] m^miZL^ tiV^i^l #7] ^12 

^ *H3#^413:, g ^"71 ^2#^^l^sf 31^3 ^Ht^^llt ^ 

^7] ^I3#^^ls^ *IM«H *0l*l"§- ^5. #34!3-» 

iH^Rr ^ ^1; 

3^ *7l ^ 
12] 

^flll^l ^"71 #is} ^ ^Tflfe 
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